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I4E D WM 4825771 0003775 3 M

OMOS PARALLELFIFO " "IDT 72601
64X 4-BIT AND 64 X 5BIT "~ [D1 72403
: C U, qe DTT72404

FEATURES:

o First-In/First-Out dual-port memory
o 64 x 4 organization (IDT72401/03)
e 64 x 5 organization (IDT72402/04)
L ]

IDT72401/02 pin and functionally compatible
with MMI67401/02 '

¢ RAM-based FIFO with low fall-through time

o Low power consumption -

— Active: 175mW (typ.) -

Maximum shift-rate—45MHz

High data output drive capability - ]
Asynchronous and simultaneous read and write

Fully expandable by bit width

Fully expandable by word depth at 35MHz

IDT72403/04 have Ouiput Enable pin to enable output data
High-speed data communications applications
High-performance CEMOS ™ technology

Available in CERDIP, plastic DIP and SOIC

Military product compliant to MIL-STD-883, Class B
Standard Military Drawing# 5962-86846 is pending listing on

this function. Refer to Section 2/page 2-4, -
DESCRIPTION: =~ . =~ -7 7

The IDT72401 and IDT72403 are asynchronous, high-
performance First-In/First-Out memories organized 64 words by 4

bits. The IDT72402 and -IDT72404 are asynchronous, high-
performance First-In/First-Out memoaries organized as 64 words
by 5bits. The IDT72403 and IDT72404 also have an Output Enable
(OE) pin. The FIFOs accept 4-bit or 5-bit data at the data Input
(Do-D3, 4). The stored data stack up on a first-in/first-out basls.
A Shift Out (SO) signal causes the data at the next to last word to
ba shifted to the output while all other data shifts down one location
in the stack. The Input Ready (IR) signal acts like a flag to indicate
when the input s ready for new data (IR = HIGH) or to signal when

- the FIFO Is full (IR = LOW). The Input Ready slignal can also be

used to cascade multiple devices together. The Output Ready
(OR) signal Is a flag to indicate that the output contains valid data
(OR = HIGH) or to Indicate that the FIFO is empty (OR = LOW).
The Output Ready signal can also be used to cascade multiple de-
vices together. : .
Width expansion Is accomplished by logically ANDing the Input

Ready (IR) and Output Ready (OR} signals to form composite po

signals.

Depth expansion Is accomplished by tying the data inputs of
one device to the data outputs of the previous device. The Input
Ready pin of the recelving device Is connected to the Shift Out pin
of the sending device and the Output Ready pin of the sending de-
vice is connected to the Shift In pin of the receiving devica.

Reading and writing operations are completely asynchronous,
allowing the FIFO to be used as a buffer batwesn two digital ma-
chines of widely varylng operating frequencies. The 45MHz speed
makes these FIFOs ideal for high-speed communication and con-
troller applications.

Mititary grade product Is manufactured in compliance with the
latest revision of MIL-STD-883, Class B.

FUNCTIONAL BLOCK DIAGRAM

o " cdxroL
. " WRITE POINTER
IR <——— LOGIC gm l«——— OF (IDT72403 and
.- WRITE MULTIPLEXER ID172404)
Y - — :
DATAN MEMORY : : > Gos
Dy —™ ARRAY DATAgur
IDT72402 :
and IDT72404) ) ——— Qa4 (101'{34705 :&c)l
READ MULTIPLEXER ___T ' ’
W ——f WSE
OQUTPUT t+—— SO -
'READ POINTER QT S
LOGIC }————=.OR .
CEMOS is a frademark of Integrated Device Technology, Ino.
MILITARY AND COMMERCIAL TEMPERATURE RANGES JANUARY 1989
© 1989 Integrated Device Technology, Inc. Dsc-2011/1
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INTEGRATED DEVICE

IDT72401/02/03/04 CMOS

PARALLEL FIFO 64 x 4-BIT and 64 x 5-BIT

B b R

14E D W 4825771 000377bL 5 EE

- MILITARY AND COMMERCIAL TEMPERATURE RANGES

PIN CONFIGURATIONS -

. i T IDT72401
- IDT72403

NC/OE W []4

DIP/SOIC
TOP VIEW

<[TT NC/OE (0

IDT72402
. IDT72404

NC/GE @ [1 -8 Veo© -

DIP/SOIC
TOP VIEW

Lce —
TOP VIEW o= O 2 [ Voo Tou"'t\:ncsw
Nc [z 18] NC
IR []3 18[] SO
s [C]4 17[] OR
Dg E § 16 :] 00
p,Os 161 Q
D7 u[dq,
Dy Ce 1311 Q,
NOTES: D,0e . 121 Q,
1. Pin1: NC—No Connection [DT72401 GND Ol 1o C uwDOww
OE-IDT72403
2. Pin 1: NG—No Connsction IDT72402
OE-IDT72404
TOP VIEW
s6-124
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INTEGRATED DEVICE

IDT72401/02/03/04 CMOS

. PARALLEL FIFO 64 x 4-BIT and 64 x 5-BIT I

L4E D

MILITARY AND COMMERCIAL TEMPERATURE HANGES

ABSOLUTE MAXIMUM RATINGS

-

- 4825771 UEICIB??? |

o~

26

RECOMMENDED pC OPERATING CONDITIONS ~

NOTE:

1 Stresses greater than those fisted under ABSOLUTE MAXIMUM ~ °;

RATINGSmaycausepennanentdamage’(othedevfce Thisisastress . ... -

rating only and functional operation of the device at these or any other
itions above those indicated in the operational sections of this
* specification Is not implied. Exposure to absolute maximum rating

conditions for extended penods may affect rellablhty

DC ELECTRICAL CHARACTERISTICS

{Commerclal: Voo = 5.0V £10%, Ty = 0°C to +70°C; Military: \60 5V + 10%, T = -55°Cto +125°C) -

SYMBOL] __ RATING COMMERCIAL | MILITARY | UNIT| . [SymBoL|  PARAMETER v T rve. | max.] ot
v Terminal Voitage L . i ’ o — . i
vermM  |with Respect lo | -06t0 +7.0 |-0810+70] Vv [.._ | vy itary 45 | 55
- |aND - S d - . s -co Supply Voltage 50 v
. ~ - B . L re 'al N
T ?g:,';:,';%u,e : Oto 70 |-85t0 +125] °C Ve m&p'p'f;e\ﬁﬂhage 45 | s0 | 85 | v
: L : _GND | Supply Voitages 0 0
Tons | omperalure 6510 +125 |-65t0 +135| <C. pply Voftago 0 v
Vi Input High Voltage 20 - - v
Toia | T o -S510 +125 |-65t0 +150| °C Vo) | InputHighvotage | - | = [ o8 | v -
- - NOTE:
our DC Output Current %0 mA 1. 1.8V undershoots are allowed for. 10ns once per cycle

SYMBOL PARAMETER TEST CONDITIONS MIN. " MAX. UNIT
Vi i} input Clamp Voltage T - - -
- Low-Level input Current Voo = Max, GND <V, £Vee -10. - pA
Iy High-Level Input Current Voo = Max,, GND <V, sV - +10 pA
VoL - Low-Level Qutput Current Voo = Min, loy. = 8mA - 0.4 v
Vou High-Level Output Vaitage - Vg = Min., loy = -4mA 24 - v
los® Output Short-Clrcuit Current Voo = Max,, Vg = GND -20 -90 mA
iz Oft-State Output Current Voo = Max, Vo = 24V - +20 A
iz {IDT72403 and IDT72404) Voo = Max. Vo = 04V 20 _ VA
o Voo = Max.! f = 10MHz o
oo Supply Cumrent Commerclal - 35 mA
Military - 45 -
NOTES:

1. FIFOIs able to withstand a ~ ~1.6V undershoot for less than 10ns,
2, Not more than one output should be shorted at a time and duration of the short-cirouit should not exceed one second. Guaran(eed but not tested.
3. lec measurements are made with outputs open. OE is HIGH for IDT72403/72404.
4. For frequencles grsater than 10MHz, kec = 35mA + (1.5mA x [t - 10MHzZ]} commercial, and lcg = 40mA + (1 B8mA x [f 10MHz]) mllrtary

$6-125

R



F 5. . . e e : i R S e . g

. ) ] . - a
INTEGRATED DEVICE J4E D 1N HBES??LA 0003778 9 M ; %} o
" IDT72401/02/03/04 CMOS T : E ' o - ! 1
~ PARALLEL FIFO 64 x 4-BIT and 64 x 5-BIT B - MILITARY AND COMMERCIAL TEMPERATURE RANGES . ; .
. ~ 1Fqb35 || :
OPERATING CONDITIONS - T ERE SR _ oo f
{Commercial: Voo = 5.0V £10%, T = 0°C to +70°C; Military: Voo = 5V +710%, Ta = -55°Cto +125°C) . - . - H ; - -
' COMMERCIAL MILITARY AND COMMERCIAL :
- o - IDY72401L45 | IDT72401L35 | IDT72401L25 | IDT72401L15 | IDT72401L10
SYMBOL PARAMETER FIGURE | IDT72402L45 | IDT72402L35 | IDT72402L25 | IDT72402L15 | IDT72402L10| UNIT |-
IDT72403L45 | IDT72403L35 | IDT72403125 | IDT72403L15 | IDT72403L10
IDT72404L45 | IDT72404L35 | IDT72404125 | IDT72404L15 | IDT72404L10
. : MIN.  MAX| MIN, MAX. | MIN. MAX.| MIN. MAX.] MIN. MAX
teu® | ShiftIn HIGH Time 2 9 - 9 - 11 - 11 i— 11 - ns
[ Shift In LOW Time 2 M -7 - 24 - 25 - 30 - ns
tos Input Data Sst-up 2 [} - 0 - 0o - - 0 - 0 - ns
ton Input Data Hold Time 2 13 - 15 - 20 - 30 -] 40 - ns
tson (M Shift Out HIGH Time 5 9 - 9. .- 11 - 1" - 1 - ns
teor Shift Out LOW Time 5 1 - 17 - 24 - 25 - 25 - ns 1
[ Master Resst Pulse 8 20 - | s - 25 - | 2 - | =0 - | ns
tuas Master Reset Pulse to Si 8 10 - 10 - 10 - 25 - 35 - ns :
tem Data Set-up to IR ] 3 — s = 5 - | 5 ~ [ s | ns
tur Data Hold from IR 4 13 - 1§ - 20 - 30 - 30 - ns H
tsor'® Data Set-up to OR HIGH 7 0 -7 0 -~ 0 - 0 - 0 - ns
- AC ELECTRICAL CHARACTERISTICS - L ! o
_ (Commercial: Voo = 5.0V £10%, To = 0°C to +70°C; Military: Voo = 5V * 10%, Ta = -55°Cto +125°C)
} COMMERCIAL| - MILITARY AND COMMERCIAL
. IDT72401L45 | 1DT72401L35 | IDT72401125 | IDT72401L15 | 1DT72401L10
SYMBOL PARAMETER FIGURE| IDT72402L45 | IDT72402L35 | IDT72402L25 | IDT72402L15 | 1DT72402L10| uNiT| -
. . : IDT72403L45 | IDT72403L35 | DT72403L25 | 1DT72403L15 | IDT72403L10 :
IDT72404L45 | IDT72404L35 | IDT72404L25 | 1DT72404L15 | 1DT72404L10 B
MIN.  MAX.| MIN. MAX. | MIN. MAX.| MIN. MAX.} MIN. MAX :
4y |Shiftin Rate 2 - 45 - 35 - 25 = 15 - 10 | MHz
tie, (1) {Shift In to Input Ready LOW 2 - 18 - 18 - 21 - 35 - 40 | ns
tian () | Shift In to Input Ready HIGH 2 - 18 - 20 - 28 - 40 - 45 | ns
tour |Shift OutRate ] - 45 - 35 - 25 - 15 - 10 | MHz
toaL (" |Shift Out to Output Ready LOW 5 - 18 - 18 - 19 - 35 - 4 | ns
toay (1| Shift Out to Output Ready HIGH 5 - - 18 - 2 - 34 - 40 - 85 | ns
topy | Output Data Hold (Previous Word) 5 5 - 5 - 5 - 5 - 5 - ns -
toos |Output Data Shift (Next Word) 5 - 20 - 25 - 35 - 85 - 85 | ns
ter Data Throughput or "Fall-Through®| 4,7 - 25 - 28 | - 40 - 65 - 65 ns
tyrosL | Master Reset to OR LOW 8 = 25 - 28 - 35 - 35 - 4 | ns
: tyann |Master Resst to IR HIGH 8 - % | - 28 - s | - ® | - 4 | ns :
tura |Master Resst to Data Output LOW 8 - 20 - 20 - 25 - 35 - 40 ns :
tooe (3] Output Valid from OF LOW 9 - 12 - 15 - 20 - 30 - 35 | ns :
208 Output HIGH-Z from OF HIGH 9 - 12 - 12 - 15 - 25 - 30 | ns i ;
t (24} Input Ready Pulse HIGH 4 9 - 9 - 1 - 1 - 11 - ns
{oesf2¥] Output Ready Pulse HIGH 7 9 - 9 - 1 - 11 - 11 - ns
NOTES:

1. Since the FIFO is avery high-speed device, care mustbe exercised in the design of the hardware and timing utilized within the design. Device grounding
and decoupling are crucal to correct operation as the FIFO will respond to very small glitches dus to long reflective lines, high capacitances and/or poor
supply decoupling and grounding. A monolithic ceramic capacitor of 0. 1uF directly between Veg and GND with very short lead length Is recommended.

2. Tgseapamr&eter applies to FIFOs communicating with each other In a cascaded mode. 1DT FIFQs are guaranteed to cascade with other DT FIFOs of ke
§| grades.

3. IDT72403 and IDT72404 only.

4, Guaranteed by design but not currently tested.
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INTEGRATED DEVICE

IDT72401/02/03/04 CMOS
PARALLEL FIFO 64 x 4-BIT and 64 x 5-BIT

-;-'-IBES??]: DDUB??‘I 1] - ’

MILITARY AND COMMEHCIAL TEMPERATURE RANGE&

L T9b35

Ac TEST CONDITIONS CAPACITANCE (Ta= #25°C,1 = 1,0MHz)
fnput Pulse Levels GND to 3.0V SYMBOL| PARAMETER( .| CONDITIONS | MAX. | UNIT.
“Input Rise/Fall Times 3ns - - T =
- Input Timing Reference Levels 15V Cwy Input Capacltance V=0V 6 pF
Output Refererice Levels . 1.6V Cour -} Output Capachtance Vour= oV -7 | poF
Output Load . " - SeeFigure t NOTE: - .

ALL INPUT PULSES:

3.0V

GND

SIGNAL DESCRIPTIONS

INPUTS: - - - -
DATA INPUT (Dq., ) ’

Data input lines. The IDT72401 and ID172403 have a 4-bitdata
Input. The IDT72402 and IDT72404 have a 5-bit data input.

CONTROLS
SHIFTIN (S1)

Shift In controls the Input of the data into the FIFO. When Sl Is
HIGH, data can be written to the FIFO via the Dy 4 lines.
SHIET OUT (SO) ) .

Shift Out controls the output of data out of the FIFO. When SO Is

HIGH, data can be read from the FIFO via the Data Output (Qo.;, 4)
fnes.

MASTER RESET (MR)
Master Reset clears the FIFO of any data stored within. Upon

power up, the FIFO should be cleared with a Master Reset. Master
Reset is active LOW.

- 2. Characterized values, not currently tested.

1. - Tris parameter fs sampled and not 100% tested.

*Includes jig and scope capacitarices. '
) Figure 1, AC Test Load

INPUT READY (IR)

When Input Ready is HIGH, the FIFO Is ready for new Input data
10 be written to it. When IR is LOW the FIFO | is unavaifable for new
Input data. input Ready Is also used to cascade many FIFOs to-
gether, as shown in Figures 10 and 11 in the Applications section.

OUTPUT READY (OR)

When Output Ready Is HIGH, the output (Q,_3, 4) contalns valld
data. When OR is LOW, the FIFO Is unavallable for new output
data. Output Ready Is also used to cascade many FIFOs together,
as shown Iin Flgures 10 and 11.

OUTPUT ENABLE (OE) (IDT72403 AND IDT72404 ONLY)
Output Enable [s used to read FIFO data onto a bus. Output En-
able Is active LOW.

OUTPUTS

DATA QUTPUT (Qq.3,4)

Data Output lines. The IDT72401 and IDT72403 have a 4~blt
data output. The IDT72402 and IDT72404 have a 5-bit data output.

§6-<127
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INTEGRATED DEVICE

1DT72401/02/03/04 CMOS .
PARALLEL FIFO 64 x 4-BIT and 64 x 5-BIT Lot

l'-IE D WM 4825771 0003780 7 M

aEN

MILITARY AND COMMERCIAL TEMPERATURE HANGI'ES.

FUNCTIONAL DESCRIPTION )

" - These 64 X 4 and 64 x 5 FIFOs are designed using a dual-port
RAM architecturs as opposed to the traditional shift register ap-
proach. This FIFO architecture has a writo pointer, a read pointer
and control logic, which allow simultaneous read and write opera-
tlons, The write pointer Is incremented by the falling edge of the
Shift In (Sl) control; the read polnter is Incremented by the falling
edge of the Shift Out (SO). The Input Ready (IR) signals when the
FIFO has an available memory location; Output Ready (OR) sig-
nals when there is valid data on the output, Qutput Enable (OE)
provides the capability of three-stating the FIFO outputs.

FIFO Reset -

" -_The FIFO must be reset upon power up using the Master Reset
(MR) signal. This causes the FIFO to enter anemply state, signified
by Output Ready (OR) being LOW and Input Ready (IR) being
HIGH. In this state, the data outputs (Qg-3, 4) Will be LOW.

Data Input -

Data is shifted in on the LOW-to-HIGH transition of Shift In (Sl).
This loads input data into the first word location of the FIFO and
causes Input Ready 1o go LOW. On the HIGH-to-LOW transition of
. Shift In, the write pointer Is moved to the next word position and In-
put Ready {IR) goes HIGH, indicating the readiness to accept new
data. If tha FIFO Is full, Input Ready will remain LOW untila word of
" - data is shifted out. .

TIMING DIAGRAMS

Databu{pﬁt - .F:qb 35 L

Data Is shifted out on the HIGH-to-LOW transition of Shift Out’

(SO). This causes the Intemal read polnter to be advanced to the
next word location. If data is present, valid data will appear on the
outputs and Output Ready (OR) will go HIGH. If data is notpresent,
Output Ready will stay LOW indicating the FIFO is empty. The last

valid word read from the FIFO will remain at the FIFO'’s output -

. when Itis empty. When the FIFO is not empty, Output Ready (OR)
goes LOW on the LOW-to-HIGH transition of Shift Out. Previcus
data remains on the output until the HIGH-to-LOW transition of Shift

out(SO). - 7 R

" Fall-Through Mode

The FIFO operates in a fall-through mode when data gets shifted
into an empty FIFO. After a fall-through delay the data propagates
_to the output. When the data reaches the output, the Output Ready
(OR) goes HIGH. Fali-through mode also occurs whenthe FiIFOis

.- completely full, When data is shifted out of the full FIFO, a location

{s avallable for new data, After a fall-through delay; the Input Ready
goes HIGH. If Shift In is HIGH, the new data can be written to the
FIFO. , S
Since these FIFOs are based on an internal dual-port RAM ar-
chitecture with separate read and write pointers, the fall-through
time (te7) Is one cycle long. A word may be written into the FIFO on
a clock cycle and can be accessed on the next clock cycle.

1y

weroimn Y o R
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SHIFT IN / tsin s, ———7 . / \
INPUT READY —-\—_/—-—— tipL

t |
* 1RH
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Figure 2. Input Timing

G

e fpmiy
AL et et b by

L g,




= T Cancwr— ey

L4E D N 4825771 0003781 9 MW

Ao,
tolesy

e AN ST, i
U ;o g 3

INTEGRATED DEVICE
IDT72401/02/03/04 CMOS . R e -
PARALLEL FIFO 64 x 4-BIT and 64 x 5-BIT - MILITARY AND COMMERCIAL TEMPERATURE RANGES

TIMING DIAGRAMS (Continued) - S - I T:tﬂo-‘?s

NOTES: ’ - - . o ’ -
1. Input Ready HIGH Indicates space Is avallable and a Shift In pulse may be applied. : o
" 2, Input Data Is loaded into the first word. - ) .
3. InputReady goes LOW indicating the firstword [s full. X :
4. The write pointer Is Incremented. ) ’ . . <A
5. The FIFO Is ready for the next word. ER : ) )
. If the FIFO is full then the Input Ready remains LOW.

NOTE: Shift In pulses applied while Input Ready Is LOW will be Ignored (see Figure 4).

SHIFT IN % L \fﬂT—E\“.” il

- T : 7 NOTE1 e . DR -
INPUT READY A : \—3< NOT,E?
IN PU]. DATA . '1.V’V.V".'.V.'.'.V.V".'."'".'.'."'.V’V.V.V’V."V.V.V."V".V.'."V.V.'.'.V.V.'.'.V."'.'.V’V"".V". i}

| TR =reee onre — X A G

o

IS R N

Figure 3. The Mechanism of Shifting Data Into the FIFO

. ‘ NOTE 2
" SHIFT OUT / \
NOTE 3 . . ) 3
N - i

SHIFT IN / ) . ' T x NOTES
. NOTE 1 K NOTE 4 : oo -
INPUT READY / tpr i tien 7 ¥

~L
~

t
- tsir L~ HA !
' 00O ROOKOROOOOOOO X KKK | (00000000000 f
et DATA RO ] STAec= P4
NOTES: - f
1. FIFO Is Initially full
2. Shift Out pulse is applied. s
3. Shift In s held HIGH. : . i
4. As soon as Input Ready becomes HIGH the Input Data is loaded into the FiFO. ‘¥
5. The write pointer is incremented. . -
Flgure 4. Data Is Shifted In Whenever Shift In and Input Ready are Both HIGH f'
s6-129 4
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IDT72401102I03l04 CMOS Tt .
PARALLEL FIFO 64 x 4-BIT and 64 x 5—BlT %"

MILITARY AND COMMERCIAL TEMPERATUHE RANG ES

TIMING DIAGRAMS (éontinued) | 7:46"35

SHIFT OUT ™" e 'ison.——7

tsoH

oyt — — 1oyt — S

OUTPUT READY

[ toon -
XXX AT MN 00N :
OUTPUT DATA '0 X .0.“0’0 B-DATA 0 . X ’000’0.0’0.0 C-DATA
- nNotE1 :

'NOTES: ' Lo L e
1. This data is loaded cansecutively A, B, C. R L EEE

2. Data is shifted out when Shift Out makes a HIGH to LOW transition. Tem ot . . o

- Figure 5, Output Timing

\ f NOTE 4

SHIFT OUT @

T - - U oearea NOTE 5
N . NOTE 3 :
QUTPUT READY NOTE1 ;3(

OUTPUT DATA : " A-DATA

NOTES: '
. Output Ready HIGH indicates that data Is available and a Shift Out pulse may be applied.
Shift Out goes HIGH causing the next step .
. Output Ready goes LOW.
. Read pointer is incremented.
Output Ready goes HIGH indicating that new data (B} is now avaifable at the FIFO outputs.
. if the FIFO has only one word loaded (A DATA) then Output Ready stays LOW and the A DATA remalns unchanged at the ouiputs
. Shift Out pulses applied when Output Ready Is LOW will be ignored. . .

NoOOA®NS

- -Figure 6. The Mechanism of Shifting Data Out of the FIFO
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IDT72401/02/03/04 CMOS C T ) ) : — §
PARALLEL FIFO 64 x 4-BIT and 64 x 5-BIT : - " MILITARY AND COMMERCIAL TEMPERATURE RANGES i R
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T LT e

TIMING DIAGRAMS (Continued) TS o ‘F—H(a—ss' ' :

"SHIFTIN ' -
| —/__\\ |
SHIFT OUT L T . /

. tor
OUTPUT READY NOTE 1 ’ T T
/ : /

— topy

tsor [

DATA OUTPUT DATA VALID

NOTE:
1. FIFO Initially empty. L.
Figure 7. toy and topy Specification

’ st ]
MASTER RESET . N 4
4
_INPUT READY MRIRH
~ Note 1 t i ' :
MROR o
Z v . x
OUTPUT READY : \\ :
: tMRs |
SHIFT IN . |£
tvra -

T

NOTE:
1. Worst case, FIFO initially full. .
Flgure 8. Master Reset Timing

" QUTPUT ENABLE

tHzoe

DATA OUT

NOTE: ’ ' ’ .
1. High-Z transitions are referenced to the steady-state Vo - 500mV and Vg + 500mV levels on the outpt. 20 s tested
instead of 30pF as shown in Figure 1.
. Figure 9. Output Enable Timing, 1DT72403 and IDT72404 Only

with 5pF load capacitance




"L4E D ME 4825771 0003784 4 WM

INTEGRATED DEVICE

1DT72401/02/03/04 CMOS ’ X ) e . o St
 PARALLEL FIFO 64 x4-BIT and 64 xS-BIT - =~ o -~ - MILITARY AND COMMERCIAL TEMPERATURE RANGES

APPLICATIONS | 5'  SR . '>;;;;;7:4b135 ,.;i ! ;

oy

SHIFTIN —{S8I- - OR Sl OR j——— OUTPUT READY
INPUT READY —— IR .80 iR SO SHIFT OUT
° T ————w»i Dy Qo Dg - Qo -~ )
—D; Q > Dy Q - L
pataouT{ ——— b, . D, Q, DATA OUT :
JESES— Y Q3 - Dy Qg . :
MR O— = I - Y - <

NOTE: S T e e .. . R :
1. FIFOs can be easily cascaded to any desired depth. The handshaking and assoclated timing betwaen the FIFOs are handled by the Inherent timing of the

devices. . £
AR e . - Figure 10. 128 x 4 Depth Expanslon E
IR S0 IR %) IR 'S0 - SHIFT OUT
sl OR st OR st OR
— Do Qo Do 00 DO 00 -
e b D1 01 D1 01 D| Q‘ [ .
—1D, Q, D2 Q, D, ol v
—D, Q, 0, Q, Dy Q; |—
MR MR :
COMPOSITE 3
INPUT READY T i i ;
— : " coMposITE
<—C . iR S0 IR ) R SO —] OUTPUT READY _
T Si OR st OR st OR . :
—1i Do GQo - Do Qo Do Q — [ | S E
— Dy Q D4 Qq Dy Q — - :
— D, Q, D, Q, D, Q, \—
—iD; Q, D3 Qs Dy Q —
MR MR
IR o] IR SO IR SO :
SHIFT IN st OR Sl OR st OR :
~—1 Do Qo Do : Qo Do =~ Qb -
—1 Dy Q4 Dy e} Dy 01 — - e
h— Dz Qz Dz 02 Dz Qz —
— D, Q; D3 Qg D3 Q —
MR .
i T i w
NOTES: . .

1. When the memory s empty, the lastword read will remain on the outputs untii the Master Reset s strobed oranew dataword falls through to the output.
However, OR will remaln LOW, indicating data at the output is not valid.
2. When the output data changes as a result of a pulse on SO, the OR signal always goes LOW before there Is any change in output data and stays LOW
until the new data has appeared on the outputs. Anytime OR Is HIGH, thers is valld stable data on the outputs.
3. SO s held HIGH while the memory Is empty and a word Is written into the input, that word will appear at the ottput atter a fall-through time. OR willgo .
- HIGH for one Intemal cycle {atleast t om ) and then go back LOW again. The stored word will remain on the outputs. If more words are written info the <
FIFO, they-will line up behind the first word and will not appear on the outputs until SO has been brought LOW.
* 4, When the Master Reset Is brought LOW, the outputs are cleared to LOW, IR goes HIGH and OR goes LOW. If Stis HIGH when the Master Resetgoes
HIGH, the data on the inputs will be written into the memoary and IR will retum to the LOW state until St Is brought LOW. 11S1is LOW whenthe Master Reset
is ended, IR will go HIGH, but the data on the inputs will not enter the memery until S goes HIGH.
5. FIFOs are expandable in depth and width. Howsver, in forming wider words, two external gates are required to generate composite Input and Output
Ready flags. This I_s due to the variation of delays of the FIFOs.

Figure 11.192x 12 Depth and Width Expansion
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INTEGRATED DEVICE . 14E D WM 4625771 0003745 L W é .
1DT72401/02/03/04 CMOS R L Lt e - TR : o
PARALLEL FIFO 64 x 4-BIT and 64 x §-BIT MILITARY AND COMMERCIAL TEMPERATURE RANGES ;T R

‘ ‘ L TFYL-3R . ' ;
ORDERING INFORMATION _ e s ) N A 5 .
S o 28
XOX XK X XX X ' -
Device Type  Power Speed Package _ Process/
~ Temperature
Range
Blank Commerclal (0°C to +70°C) -
B Military (-55°C to +125°C)
Compliant to MIL-STD-883, Class B ;
E Cerpack (IDT72404 Only)
D CERDIP
L Leadless Chip Carrier
P " Plastic Dip
A SO - Smali Qutline IC
45 Commerctal Only ’ .
35 . Shift Frequency (MHz)
25 o
15
10 )
i L .- Low Power
72401 64 x 4 FIFO
72402 64 x5 FIFO . ’
72403 64 x 4 FIFO with Output Enable ~
72404 64 x 5 FIFO with Ouiput Enable
H
$6-133




